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(57) Abstract: 




PURPOSE: A recessed channel/gate 
MOSFET structure is provided to have 
a gate dimension of 0.1 micrometer or 
below 0.1 micrometer. 



CONSTITUTION: The MOSFET 
structure comprises a semiconductor 
substrate (10) having a plurality of 
shallow trench isolation regions (12) ? 
Field effect transistors exist between 
adjacent shallow trench isolation 
regions respectively, and have a source 
and a drain region (14, 16) spaced by a 
gate region, respectively. The gate 
region comprises a poly gate region 
(20) between oxide spacers (22), 
which has a metal contact region (26) 
on its upper surface. The poly gate 
region (20) has a gate oxide region 
(24) on its lower surface which is 
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buried in the semiconductor wafer. 
The source and drain regions (14, 16) 
surround around the oxide spacers and 
have an extension part which provides 
a contact for a channel region under 
the gate oxide region. 
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(54) ^H1^ M^M^Ll ^Wf St£*ll QU I m 3= 31*1 ^3 




41 ^£ n * 



£ l£ £ *1 1 *!*HH MOSFET ^2:^ 

£ 2^r £ u s ^2] 4 2 i^HH MOSFET ^2] 

£ 3a MM 3f^ £ ^2) £3 ^Ml ^9j2] £ 12] £A]^ i^^, 

£ 4a MM 4Hr £ U-^2] M» *3 03] *°J2] £ 22] ^i-I £Al§]-b 0^£. 



10: 7]# £fe $W*| 

12: ^e) (shallow, trench isolation: STI ) 

14, 16: £^ « Sefl°l <§°4 19: o]f> ±^o]X\ 

20: fe] ^oje oj<a 22: ^f" ±3fl°H 



24 
30 
34 



^11^' 32: ^4? ^JjB 
JflS #Srt-# 36: -°r^^ 
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£ t^-t e]^±« (recessed) ^^/^l°lMf- 7«l*r4 ii/£e|°J <3<*4 7]}o]^ 
^*Hr i±/=8H 0 J ?»l*rfc- ^ tfSHI «_r£*fl 3rtl J_4 _s«*l±EK«etal 

oxide semiconductor field effect transistor: MOSFET) °H ^ 2°I4. £ a® *fl^# f-*H 

_fc±iMf-«M Eefloio^o, xja^ ^ ^ Q£ MOSFETSI 47) 3 f(sel f-al igned) ^2: S3°0 

«*l|£] A o v i% S^f ^SH- ^^(complementary metal oxide semiconductor: CMOS) 7]<£<$ ^*r^ f 
100 nm 2°13 Stf** 5 nm 7flo|E <qo| q ± o_£ z^o] 

71 n 0.25 //m<_! MOSFET ^4°)±1- 4^ *r 214. ^Mltfl CMOS 7]££ ^aj^iL vl *» g 
s4(short channel effect)* sJSr^S z\ 4€- ^r£$l cl 2z^*> 2H 1 £7 ^ 7 A% ?] 

7] *1 w-O.l^mS] 71)0] e Tjo]^ 20 nm *1#2] _h^/Hefl<y SHf- t 3°14. °] 

* ^3* ^ A ^f7l ^7flB] CMOS 7l## 7l__^l ^liLxl ^ A|£ 7r ^±3*1 3£ ^5. 

2-3 nm^l 7] eH 7^.30 ^ 40^1 7l4€- ££M ^ «' 

^*Hf 3°1 £««7l «fl^o]ojcf. iA/c^o} sejH t o)*V ^o\] t^^lb ^3 

£*fl# *H£*r7| <>lS]- 4B MOSFET 75:tt ±± ^ Hefl^J ^ ^ ^1 $)*H A J^°J <H) 

4^ii Si A <H V # «AS ±±/^M MOSFET 7i<>14. si* 

*l*fl, 71 #^1 ul€- Si ofl*l ££M ^(dopant species)*) °}^}~ (900t__.4 

43 ^3 431-& °1*«:4. 7£ o) g4| n £ ^o|'^^ D|^lcf. 

A o v 7) ^^-t 21*1-71 ^)«H ^e}) 7]^cHl *g.g.g -72:^ el^l^^ ^^/7flo|jE MOSFET «y til . 

« ^Msl, A] ^ si (bird-beak) SBfl7l ^^^cj-. 

0.1 /im ^ ^ nlftSJ 7]}o}^ <$Z*}7] $m^±r, 5.^ gr^lf- ^Ifl- CMOS 7] 

3H*tt ^^71 58* 



•& a s Vt g5l o.l A/m a n|o>o| 01 e x)^f- 7}^- slAD^^Crecessed) 

MOSFET 7^1- ^l^^lb 

^ t D o^ 4€- ^1^-^- f-^fl ±± ^^^5.-¥-e1 Hefl^J <3<3 lk^*}Sr sl^l 

±£ ^^/7flo|H MOSFET ^l^sfe 

^ ^r^^- ^/H4<l! <g«o] H>£xfl Ji^ *\ ^*|& ^t^t -S-^*>^H 

TflolE a>^o o) ^ o]3l g|o] fl^^ e]^1^^ ^^/^o]e M 0SFET 73:1- 

tf^ ^^j. HMI±^ ^H^/Tll^m MOSFET 75:t ^I^^S.^ ^- t^°fl ^1 

sfl ^^l^cfl, MOSFET 73iTr ^^1^€ ^^/^o)Ef- -?wl*H ^^^f t|1o|e ^ etc* 

7 J-3 Jl)^}^ ^^-V-t 7*lt!:4. 7*11*1° 3., W S V ^B1 MOSFET 75:^ 

E^7) ^e] <3<*0) d|)^^ «>J£^ ?J|ol5)f. i*VS).Sl f ZVZ1B1 o}3£ ^o. AfO|o]l^- 
^OjE Oj^o]] Oj^ tgO^ ±± ^ H gj] Oj OJOJ o. 7]^] ^Jlf E ^ ^ E) 7l ^^§f 

bti Til ol h A J-5l-t ^^^1^1 Afolofl -]7lt> i-e) TfloiE cg^^. Sb] 7]|o)e 

a ^ ^ A oHl 5>IL ^o]3) uflofl o})^^ -J. 2^ Aj-ofl TflolE a>^ 

^ ^^1- 7H^cil ? ^ Hifloj ^rS|-t ±^0^1 aj.^.-. 

^7ltl <S^chi cfltl ^^1- ^l^^lb ^^1- ^^4. & t^Bl 7££ BEtl ±±7H2ll<y 

5] °J^-«- ^o|| ^ A j^ ^SH: o|^ ^jfloH ^ ^ejef cl i^cf. ^2H°1^^ 

^ «i°j£l iE4§ ^-^^ ^d-tlV MOSFET 72:3 ^12:^ 5i<>l^ ^ ^ <H1 ^H-§-^ ^ Slfe- ^^°fl 

^:^7l ^HS* ^£^1 ^ols) ^ 0 v svav^- t^^bdl o|*«4. 3^ £K1£' ^HS 

© a t> £^ A o^l A J-5l#f4 A o V7l AJ.5J._I. ~ Aj-o^ o.x}^o. tdj-^^l c flo ,3] 

© 5 ^^T 7^# A o V 7l ll^^l ^)o]5] ^5. sj-^HH to)7l_£^ AV 7 ] LfloJ ^Aj^j. 

® A o V 7l 7^3 A J-7l ^<H1 ^^^A] 2| tg. ^AV^ - 01^ ^1 ^_±:7ll^» ^-^ AVftf. ±J4|o|Al 

® A o v 7| 7^3 A d-7l 4^ <3 A oHl Tll^lH ^Jrtll- ^^1^1^ ^MlfiK 

© A c V 7l 7^ M1S>1 *J-7] ^ofl clTjxj tJe)^o) J?.^^ fl/j*>fc. u L V7lUK 
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© tf7] #31 ©<M W ?2:t <£44^r fc^. 

® A o v ^l <H^*H A oM £«mt ^71 4Si: ^.2.3.^ A J"7l tiV£^l ?M4 Lfl5. 

fl* *HM^ A o V 7] #M\jL ^7) 7)]o)K AV^t SHf-afl *fl^ <g*Hl C}) 

* 3^r* *l)£*rb *tf*t ^ A d*rb ^*lt £tf#4. 

£ £3*11 ;a°Hfe, *fl^7f AVShi: £*0°Ht S^sHr nil $31 44 

4 4^ ^14 &4. a 4 4! 4], SEfe- AflAi^ ^ ^Ajc|| *j«f 4«<h*! 

4. n^^a. & ^si 4 ^Hl^r 

^ 9! HEfl<y <3<*^ ^4*rb ^1 *lS*Hr #7l)4. 

® -7^4 ±± <33 ^ Sefl°J <S^SJ 3*ilt f-44 SjL II IPr Ml 5. 3HJ-*f£^r a> 7 | ^4*1 
*J Seflo] <goj a>o|5] m A o V 4 ^ - ^71 « 44 ?4tf -# ^ A <3 

*V*r ^Tjl^K 

® A <M ?3 S] ^ A <M1 ^i^t-l- <g<*-g- ^*Rr ^1^, 

® -S-71-t^ssj -S-71 44 3 ^HLTflole aj.^- cg^ o. q$x\f]± ^Isk 
© A <M 7*3 tflsl- ^7) AVofl 4^ ^e]^s] ^th** ^S^Hr *H]*h 

© <LM1 ©*1H -^71 7^-t ^KRr «4^ f 

© ^"71 3HH ^SH-^S) AV 7 | ^7l«J.fe 



±l*\]o}><\ ^°\] ^ ^^-Y-t ^*l*Hf ^fl^/^l^M MOSFET ^7il£)^ ^ 

w s Vt g^ cfl«n ^ ir^AH ^^sl^ %2:§H A <M1*1 7]£*}JLx\ E^^l^i ^°at_> A 

£ 1 ^ 2t S- ^ MOSFET ^2(21 ^^E)7f £a|s]o) ojuf. iL^.*<M]*Ml 

fe-, £ 1 51 2°11 MOSFET ^4°l^b ^^^HWI £ ^ 7]^# oJ-g-^H 

SI, o| ^-fofl^ = 7)| o] t ^.e^jaI ^e](shallow trench isolation: STI) °j^(12)^r a M)^ q>y 

^Ui ^£^1 7l* ?J|o]3sKio)f. A 7 A$\ °Jig« STI ^^(12) ^Hl^r S^l i4 

o) ffe^^cf. TflolB/^B^ ^^(18)^ is)|o|^(22) A}-o]o)| o^ lt j. ^ojE ^^(20)^- £ 

^«:4. ^^-t ^^01^1(19)^ A J-5H- ^5)101^^(22)011 ^^/Eel]°J flSl ^fl 

S ^^-1-^(34) A 0 H1 ^^ltVt}. #31 ^1 o]e ^^(20)^- n ^ 5L^(20A) ^3 
^^(26)4 ti J-E^] 7]* ^ ^oisi(io) vfl^-ofl ^-^^ ^ n^ (2 0B) ^-Sl TllolE xy^.^ 

^^(24)-|- £§^4. £^^1 £^]*M1 >H1^1M ^i^-t D J°il ^1^1*1:4. i± S 

Sefloj A i^t ^ HI (22) ^^1- ^40] tI|o|e 4^o)| cfltt ^l^^fb X J 

^rt ^^Rr ^^(30)1: ftfei*. & ^3 S). MOSFET ^^/H^1°J ^^1 ^ ^ 

^^(32)1- ^ i* 1 -*!:^)-. 

oMl E HI £^lt> MOSFET ^~±-ik n 4-§-€ ^ tfl*B #^ aj.^s| 7 lt§ 5°1 

^^i A 1^t!" £ 2i E A lt> -7 L 2:«- ^*Hr 4-§-« xib 5£4^ ^^ofl 

^o|c|-. o]o| tfl^ol >L>^^ ±*l°Ht- 4-§-^f^l »7] m«-o|| aj^ej c^lf- ^1) 

44 £ Ih^S] ^1 1 ^^-9--5L £)f-a r 7r3. 4^1- 7 ^1 a £«H ^ 

^ ^SflolA^ -f <>l^%i ta-Tjlf. o)^-t>4. E H SLA]^1 MOSFET ^^^7) ^^fl ^ ^oj. 

*B*S 2:7) ^-St H^l^b £ 3at ^ v ^t!:4. ^-4 -*^l*f7||fe f £ 3a^ ^Mfl^ t> S^l ^E. 
A J-^t#(34)4 5 fl— A J:^#^(34) $H ^ A d^ -R-^^CSe)-!: *£^1 ?flo|3) 7l*(io)i; 
4^- £^lt>4. "J-E^l ?fl°l^ 71#qo)£ * # A d-^°J STI *le) 71^ 

■I: <^l-§-^H ^ae-cf^Sl STI <8^(12)* ^^4. 

^- t^l ^ xJ^ ^^-tb fl|ol5) 71*^ ^el^(Si), Ge, SiGe, GaAs, ln^s,' InP f 

7)43 £€■ III/v^ sPJ-t* i% v ^^.°J^si ^E^i^ ^H^°d -r SI^IS. °^H1 t>^£)^ 5.^- 44 
.4. °lf- #:&*fl ^H^. f^i, Si £.5. o)#-<H^! 1>J£^1 ^l 0 )^ 7i*(io)^l 4 ^±£4. 

A i5l*tt(34) a -S-^d*(36)^ «-*>>ofl ^ o s ^^i f.A o va)oj o|-§-§h fl^S4. 

•It t«. 7) A o V f 1 ^, t42:4 ? 7 o V 71 AJ- ^aV f ^5)Eie c i ( 714 ^ A j §^4 €■ ^ 

<H1 fl-8-« ^ 514. A #si ¥^171- ^ f^tv <8^-ir- 4M4 a i, *J]E (34) 
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3 -r?H7f 8 Ml 4 4 14 nm°U fl-3#(36)2l ^7} 4 100 Ml 4 4 200 nm°J 3°1 4^444. 

sflH ^3H-*<34)£ -S-*i#(36)°) 4£*1) *11°)3) 7] #(10) A cMl *fl -r 5l£r 

*SM*lt M] 7H«Ffe Si0 2 , Ti0 2 , Ta 2 0 5 . 44 -R-Af^ ft-fr ^S* 'S* AfljsLS T^j* 

-8-##(36)£ Si0 2 , S13N4, feM n lE, 4°14£E,' cfolof^HS feH, 
4t^(paralyne) t*H. fcS* 4°14£E3 4£ f- A <H°J HI 3.5. 4= 5i4 D J:. 

41 «M|Sffe 3£ 4M4. 

£ 3a°l| £4$ ^2:^ ^ 9J3t> STI Afo|o| n*«8(hole)# ^j*7l *H1 sg^jj. 

£ 514. 'S^HM tsl^! °l£ ^(reactive ion etching: RIE) SEfe- Jfl aj 

<a^H chemical -mechanical polishing) 5E^f a 4 5! 3 W4 #$<>1 & 1^*11 *fl&€ t 514. 

£ 3bi £434 £ ^3 4^. ^fe. ^(38)<>1 ¥■ ttfltt STI <8Hd2) 4^I°M #£*0 n 
°ls| 71^(10) MIS. ^(38)# 2* £#t>4. ^(38)* f^*?°J 

BUazflJflSh RIE £b 14^4 4134 £* ^H 1 713* o|-§-4o} * 514. «■ M e v 

^*11 4^ ^<3(38)# ^ A d4^1 51*14, tt£*0 ^H*?- 0 -^ £ A J44 ^ tb 4€- 

S£t> 4-§-H 514. 34th go] 4 £ ^-igoii ^MltF ^tlr^lr: 3£ 4M4 U J, 4 150 Ml 4 4 
300 nm^l *J)44 4£*fl ^1°)^ Ml 3. 2) <H| ^ o] ^ ^4. 

^3: MH ^(38)* 4*41 4tf -4, 2flf g §4^4 7)a o V ^ 44 

5.(22)1- ^^(38)B) Aj.c|| ^^1>4. «*H- i^^7l «4 4-^M§ RIE ^)7f & t^ofl ^ii 

^£ 514. ^^^j^-^ 4^- 5Et> o)+q ^ 

4. ^i^t ^ 4^1- ^2:7f £ 3c»)l £Ai£]oi 5i4. 

^^-t ^^olA-1(22)t %*j;SHr cfl ^fl^b ^JL<^14. ^lt *^ . B, As, 

^ 51 71 «fl^ofl, *± *eW mi i fffl- ^-el ^ y ^ *H*« ^ 514. 

^ tflfil 4-S- ^7> £ 3d<Hl 514. ^4 A oMl^Ml^, ^(38)3 ^ ^oHl -tf^ ^ 

*H°H(22)1- ^aj^v ^ ( ct 2 nm ^ a nl^o] g££ 7flo]e av^.-o. - 01^. o] 

Al^-(in-situ) ^^i: <>l-8-§H ^^(24)1- ^^B] w^ofl ^#^4. tH 4#^^7fl 

^, ^ 1 Ml^l ^ 3 nm^l -^13. Tfloje a>^o. oj a| _o_ a^Va|^4. 

^m MOSFET Tflo) e oj ^^] 7 }. yjj^ ^ol-o): ^7) nfl^^l. tHo|h aj.^-. 

-i^g ^^J^l t>4. il£i£L ^ ^Sfl 7l#o|l 

4^- A ^ £ 4-8-* ^ S4. a tfl^J^]. °j^^r 4#4 2°1 

«4. ^^1^, ^°\) ai^i 4)<hi>h ai]^^4. °1°1 A 1 ^l^^ 

^1^ #*^3 ^71 MHH SMJS ^74 ^^^^Tfl t ° S V ^^J ^7j^- ol-§-5M >«OlE AJfl. 

-1* ^*^1C4. 4^1^ 4^1]^^, ^o|3]^ ^!^^ «M«l-7l ^-^(40). ^1-1- 

±*\]°]*\{22). ^^#(36)* ?flo|E ^^(24)^- ^ 51^ S4€- «»1S. *7^4. & t 

^^1 44 ^£ 4« 3 8 ^el^S] ^**(40)«- ^ 100. M)^l ^ 300 nm3 ^^1* ^1\J4. 
a 4-S-H1. =7-2:% 7l7flaj 7^.^ ^^oj ^4 7 |^^. o|^.^ a)^^ £ 3e i 

£A|*V 5g^tb -72:* u J-^4. 

? J4^ ^<H1, *^#(3G)t Jl^r ^i]^4 ti^!^ <<U <>1-g-44 ^|7-l^aL ol^A^ 

°1* ^°JH1 31 «H ^^1 °J^(14) ^ HBI)°J °j^(16)-i: *£^1 *0<>ltf| 71^(10) MH ^ A jt>4. 

i^- ^^(14) ^ H31<y <9^(16)-i: S A ^4^ cfl ^§1V As . PCNMOS -g-). B(PM0S -g-)°14. 

9! ol ^ ^oj c 3f o]i £Aisl^ 514. ot 15 ot 25 KeV c] ojm^ij. qt 

lxio" Ml a] ot lx io 1,; «4/cm : ^ o)^ ^ojofo^A-l ^ 51^ -& A o v ^ 0 J ©I* ti J ^r 0 J ^l* 

*H °1* ^r«»4. °]*^r ^S^ll ^1°1^ 71^(10) Ml^l ^ 100 Ml 4 200 nm^l 3 

°1S. ^°Jt ^ 514. ■ 

°1* ^r°J ^^1, Aj^f- ±3?l|olA-l(22) M|B] £^Ht a ^^^-Y-El HV^xfl ^0)5] cc^. 71^(10) Ml 

5. 51 U J ^Al^]4^ 2:^hH14 ol^^ A]^, Aj-sj.^. ^5])olAi(22)Bl ^/Hell 
°J TIME a>^- ojo^ ( 24) njofl o^| t> ^^A|7)b 4 A J:^ ^^- ti r(30)t ^ A <R> 
4. 

a.4 A oM]47H^, 4*11- 4 1 Ml 4 4 10 3,$] a)^V ^7) f-^V ^ 800'C M14 4 lOOOrs] 

«# o>e^4 7^ ^^Aj 7 ). ± « o, 7] qjoflAi ^9^4. o)^%« Ajxj € ^ £ 

oflA^ ^^?v - £ 51 j/ of el a}o] 5 «K (ramp) Afo]^ ^ £a(soak) 4^1 *J£'4 

*1 X J4£ *7M« ^£ 514. 

^°\], ^5ll 0 l A -)(19)f- f- A o^°J ^51-1- fl-fr Afl^. ^aj uj-tgofl o]*n sflH 

A iS}-l'#(34) A oHl ^^j^Jl o)o)a-1 xjoi RIE a)*«:4\ Q^'Z ±4°)*)% ^ A J4^ i 

^j^tb ^S.^1^ TiN. S13N4. TaN 514. t^^l £4€- AjA|oflofl ojo]^ 0 )f- c_K^lt £^/H 

efl<y <8«l* ^ A ^47l Ajofl -^ t v - £ ^4 

^'tt^Sl 4-S- 4*HH f ^^e, ^ °j^(32. 26)4- e)^asfl4. «■«!■ 71a 0 > ^ 

4, 71 Ef -fi-AftV ^a)- ^-Aj)Bf TJ-^ f-Aj-aJoj. ^Aj^ ol-g-^M ^5: Ml^l '^^^4. ^*=(32)1 

^ A ^4b tfl Af^-s)^- aD^oH^ Ali Cu> Wi Ptt AUi p d( 7 |4 o.AltV Ml #^8 ^-4 ^°1 514°J, 

^7H1 3£ 4M4- ^Jtt> 51^ ^ A j.a±* ftfe- 1 L 2:^ £ HI £A|£)ol oj4 
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£ 23. eH)^£ ^^/^ojE M 0SFET =f-2i% ^\)^}7} £1*1) £ ^ol) *fl-§-l) <r Sib 51 
4a MW 4fi £4sM 514. £4 A o^i]*Mlb, H 4»l], £ £^2] o] a}%-^ ^ 

=t^7\ £Als]cH £ 4ab, £ 4a3 ^5:7)- ST I <S3(12) 4°H.flAl« 43 ^fU* £^ « H 

efl°J <3<3(14, 16)# 5b 2* *l]$]SrjIb, £ 3a°lM -3-£S>}. ^£ 5b4b 3°fl ^ 

€A7f 514. am g£ ±± "A ^l°J <SJ«J* <8^*H? HI 4-8-3 2*1 ^<g# ol* % 

4-&*fl £ 4b^l S43<H 7 e v 0 ] ( t^8(38)* ZL5°) ±^/H3l9j «8 ^ S] 3*f|7 r of^ H^J?. 

A oHl 4-§-€ 5£1> £ 1^2) °1 ^HHl * 514. 

■& ^ °l °1 -34*H4 4rfi-§- ±:*iH4 4 £.7} *1.E4 €*f# 7}*\ SWS, -0 

*lt- 5b ±*°W* 4-§-*lb 5«1 «M13b 5£ 3M1 #4. £ t 

igO) o] ^A]0j]0ll^^- 7^ AV^-ol AV^-g. A^o)^ 7flS.S^ *fl-g-£4. • 

£ 4db t^SI «r3" ^ tfofl 7i)o)e av^o ^^ (24 )^ 5^^(38) Ml S *3#(36) 

4^3 -aelSS] +fl-*<40)* IS^fb 5# £«-*rb £4*4. * «v^o, o| olf 

SMlb Sfctt 2^4 ^°J^4. 

TllolE av^- o. ^Aj^jT. .^slS* ^^t> 4£<H1, £ 4d°fl £43 -75:1- 3g^^- A|^ £ 4e cH) 

u).-^ a -P r 3*(36)l- ^17^U(£ 4f #2:), <^1^4 sflH ^>5j-^(34)# 2fl 

El^sH a ^-V-^-i: ^1^*>4. a 4. y-of 51b **#*(34) 1H1 °lt ±4°H(19) 

- !|«|a| oiAj-cfl^ ^ U J ^KHl c^tf 7ft 51^ o)«Hl: ^ 51 



£ t^^l 4sf 0.1 SEb H °l^-2] 7flo]E ^4:^ 7fx|^ °j^^^-V-H-i oj^ o ^oj ^ 

3E. .-ft* t]|o|e aj.^o.o1 ttV£^| ^)o}s) uflS] ?J^tV ^oj ^^1^^- El (recessed) ^^/t1|o1e 
MOSFET ^ H ZL *W »o >l 3# 514. 

Ut 1 * 1 

el recessed) MOSFET ^i^Hl 51^^. 

4-0, oj* e^^, zj-ej ojo^oi tiv £ ^i <|o|*|f. 

^421 .^^tl: 0 ^ 2|b1 A r o)o(i^ 7jol7 r 0.1/an ^b H a l D J-°J ^1^1^/^^ 

A *7) fe| 7jl0]E Ojoa^. ^ AJ-J=L Aj-o]] ^-^ SEJ{E OJO^ Aj-71 ^£^1 °1 ^ Ufl ofl ufl ^ g ^ 

^•^ A oHl ^*H7> 2nm H °1 D J: 0 J Tfloje ojo^^. ^ul^fjL, 

^7i £± -a A o v 7i #an- ^^oiAi -^it a o v 7 | tiio|e av^o. aJcH1 

4 a ^^^1 4« ^l^^fb 5b. 

Bl^l^ «l|^/7l|olE MOSFET -?2:^1. 
2 

^ 1 %H1 51^4, 

^.^ ^^H7f >a-7l ±± a H^l^J ^H] ^^lt!: 
el>Hi^€ ^H^/?fl 0 l^ MOSFET 



3 

^ 1 %H] 51^4, 

±sfl<>H7l= 5i)Ei^^ SflH 5b A o^l ^ ^ Hefl<y 

21 4 ± « ^ / Tfl o| e M osFET -? 2lH . . 
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Si 1 * 4 

* 1 *°ll 5tl«H-H. 

A o v 7] !V£*fl fl|°|iH7)- Si, Ge. Ga, As, InAs, InP, 7|e}-2) III/V^r Sj-^tS. -?-^ a§-*S*e1 ^aj 
*ll^/7flo|S MOSFET i 1 ^. 
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